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1. There have been no changes in the general scientific goals of the project. 
2. We have been genetically mapping and biochemically characterizing many mutations 
affecting the expression of the thymidylate synthase and ribonucleotide reductase 
genes. Our main results are summarized in the following abstract of a presentation 
we will be giving at the UCLA Symposium on Molecular Biology of RNA in Keystone, 
Colorado, in April 1988. 
CLUSTERING OF MUTATIONS AND A SECOND-SITE REVERTANT IN THE GROUP I td 
INTRON OF BACTERIOPHAGE T4, Dwight H. Hall', Michael D. Brownl, Christine 
M. Povinellil, Deborah Bell-Pedersen2 , 3 , Karen Ehrenman 2 , 4 , and Marlene 
Belfort 2 ; 'School of Applied Biology, Georgia Tech, Atlanta, GA 30332; 
2Wadsworth Center for Laboratories and Research, New York State Department 
of Health, Albany, NY 12201; 'Dept. of Biological Sciences, SUNY Albany, 
Albany, NY 12222; 4Dept. of Microbiology and Immunology, Albany Medical 
College, Albany, NY 12208. 
The isolation and genetic characterization of a large collection of T4 
thymidylate synthase-defective (td) mutants implicated the outer 
boundaries of the 1-kb intron (approximately 220 nucleotides at each end) 
as the domains functional in splicing (Hall et al., Cell 48, 63, 1987). 
The sequence changes of 17 mutations that map in or near the intron and 
have been shown to cause a splicing-defective phenotype have been 
determined. While the mutations lie scattered throughout the two domains, 
there is a marked clustering of mutations, each of independent origin, 
at specific sites. There are two mutations at the same residue in the 
consensus S element, three at the same site in the phylogenetically 
conserved P9 stem, and seven mutations in two adjacent residues that may 
form part of the P6 pairing. Isolation of spontaneous second-site 
suppressor mutations, using classical phage genetic strategies, is in 
progress. One false revertant of a mutation in P3[3'], HS9, has the 
following properties: 1) HS9 grows less well than td + in limiting 
thymidine at 37 ° and is temperature sensitive; 2) when HS9 is backcrossed 
to td+, recombinants with the phenotype of the original td mutant are 
produced; 3) HS9 contains the original mutation by RNA sequence analysis; 
4) HS9 is proficient in RNA splicing by dot blot hybridization analysis; 
and 5) HS9 has a second-site mutation in P3(5'] that supresses the 
splicing defect of the original mutant and supports the secondary 
structure model of the td intron. 
Our studies are providing new types of T4 mutants affecting RNA splicing. 
Characterization of these mutants will lead to a better understanding of the 
mechanism and the role of RNA splicing in T4-infected E. coli. A knowledge of 
the mechanisms involved in RNA splicing in phage-infected bacteria should be 
helpful in the analysis of RNA splicing in eukaryotes. It is likely that in 
some cases very similar mechanisms will be found. 
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